METHODS
Derivation of bandwidth
On the basis of the model described in Figure 2a , the transfer function of the nanoelectromechanical amplifier can be written as:
where Z d is the impedance of the device including both physical and electromechanical components, and r m is the motional resistance. By replacing L and C with the values Qr m /ω 0 and 1/ (Qr m ω 0 ), respectively, this equation can be simplified to:
where Q z ¼ Q m rm rmþRA , and Q p ¼ Q m rmðRAþRLÞ RArmþRL rmþRA ð Þ . For the amplification region where the peak is upward, and the gain |S 21 (jω 0 )| is larger than unity for frequencies located within the bandwidth, Equation (S2) can be approximated as:
Eventually, the bandwidth can be calculated by solving for S 21 (jω 0 +Δω) = S 21 (jω 0 )/√2 and can be approximated as:
